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A biotech company integrating clinic, biobanking and research
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Clinical Centers and tumor entities
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All tumor entities !
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University Hospital Hamburg- Kidney Documentation hospital stay
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The Indivumed-Standard (I):
Defined, controlled and rapid biospecimen collection

Tissue:

Set of Normal+Tu-center+Tu-periphery
Ischemiatime <12 min

Blocks of similar size

Simultaneous N,-freezing of tissues
Formalin fixation of 16 hours

Fluids:

Instant cooling of blood/urine (4 °C)

Serum/plasma/MNC processing < 4 hours

Urine supernatant/sediment < 4 hours
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The Indivumed-Standard (ll):
Complete, prospectively collected and verified clinical data

Biospecimen: Surgery: Patient: Patient:
Collection/processing Procedure/drugs History/hospital Therapy/outcome
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v’ Complete data (300 data points)

v  Prospective collection

v Web-accessible data base

v Compatible data format (Oracle)
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Overview of exogenous factors affecting molecular data

Medical history Storage of samples
(other diseases, (temperature,
previous therapies etc.) storage time, etc.)

Analytical data
2

Medical treatment
before surgery —
(current drugs etc.)

Sample processing
-~ (transporation,
fixation time etc.)

Surgery Sample collection
(blood loss ‘ (ischemia time,
ligation of arteries etc.) location etc.)

Anesthesia
(drugs, complications
time of narcosis etc.)
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Critical variables for science guided biobanking

Statistical analysis of protein
expression data in normal colon
tissue
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SELDI-TOF-MS analysis of 24 normal colon cancer (CM-10 chip)
Total number of detectable peaks n=238
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Impact of atropin on protein pattern:
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4 peaks different from 238 (1.7 %) Atropin treated vs. non treated

T-tests; Grouping: Atropin (normal lig atropin.sta)
Group 1: 0
Group 2: 1
Mean Mean t-value df p Valid N Valid N Std.Dev. Std.Dev.
Variable 0 1 0 1 0 1
M5939 87 1.15213 1.60276 -2.73669 | 22 | 0.012043 17 7| 0.15888 0.65240
M3772_14 0.63586 1.05263 -2.34306 | 22 | 0.028574 17 7| 0.25252 0.63653
M6723 51 2.17426 3.41282 -2.31784 |22 | 0.030148 17 7| 0.97299 1.63301
M3555 34 0.71346 0.56601 2.16344 |22 | 0.041640 17 7/ 0.16216 0.11972
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Variation of tissue ischemia time between 7-15 min
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Variation of tissue ischemia time between 7-15 min

T-tests; Grouping: Group Resection time (normal lig atropin)
Group 1: 0
Group 2: 1
Mean Mean t-value |df p Valid N |Valid N |Std.Dev. |Std.Dev. F-ratio p Levene df p
Variable 0 1 0 1 0 1 Variances | Variances F(1,df) |Levene | Levene
M51221 5 | 0.08340, 0.15050| -4.00035 22/ 0.000603 12 12| 0.03321| 0.04768 2.06137| 0.245833| 0.66098 22| 0.424927
M28067 6 | 1.44762 1.03065| 3.22914 22 0.003858 12 12/ 0.31370| 0.31887 1.03322| 0.957746, 0.00112 22 0.973582
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Group Resection time M6723 51
M15121 0 | 1.74297 | 4.08679| -2.19056 22 0.039370 12 12| 0.68260 | 3.64306, 28.48375/ 0.000003| 10.57233 22| 0.003659
M30254 3 | 0.26384 0.21195| 2.16201 22 0.041763 12 12| 0.04922| 0.06701 1.85365| 0.320769 0.90879 22 0.350792
M15871 1 | 1.14357| 2.85006 -2.14826 22 0.042961 12 12| 0.53885| 2.69846| 25.07831/ 0.000007| 8.67749 22 0.007476
M6255 51 | 3.27386| 2.38461  2.13160 22 0.044455 12 12| 1.07039 | 0.97091 1.21542| 0.751994 | 0.76745 22 0.390472
M33382_8 | 1.34949| 1.73527 -2.12051 22 0.045475 12 12| 0.33309| 0.53499 2.57980| 0.131146| 1.37862 22| 0.252890
M5615 48 | 0.88230| 0.61574 2.09251 22 0.048146 12 12| 0.38510/ 0.21547 3.19421| 0.066569 3.06206 22 0.094077

29 peaks (12.1 %) out of 238 are different
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Critical variables for science guided biobanking

Controlled study analyzing:
-different tumor areas
-impact of ischemia and
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Localization of tumor biopsy affects molecular pattern
(SELDI-TOF-MS analysis)

Approx. 40% of proteins are differentially expressed between
peripherial and central tumor regions
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Expression of VEGF in different tissues:

normal - periphery - central
(real-time RT-PCR)
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C = central

relative RNA amount
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Impact of cold ischemia: controlled tissue collection

Surgical removal

of rectum
Control of warm ischemia

e

Tissue collection following resection:
Snap frozen in liquid N2

- after 5 min
8 min \
10 min

12 min

_ 15 min
Analysis: 20 min
Affymetrix 25 min
30 min

real-time RT-PCR
SELDI-TOF-MS =~ —— '
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Tissue ischemia and gene expression profiling
(Affymetrix cDNA microarray and real-time RT-PCR)
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Following tumor resection ~ 20-25% of genes are differentially expressed
within the first 30 minutes !

Sprussel et al, BioTechniques 2004
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Tissue ischemia time and protein expression in colon tissue
(SELDI-TOF-MS analysis)
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Following tumor resection ~ 25-30% of proteins are differentially expressed
within the first 30 minutes !

Sprussel et al, BioTechniques 2004
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Tissue requirement in gene and protein expression studies for
target discovery and validation

> 20 min ischemia: 20-30% of artifacts in RNA/protein profiling
< 15 min ischemia time: reduction of ischemia-related artifacts by 50%

< 10 min ischemia time: reduction of ischemia related artifact by 80%

Control of ischemia time during tissue collection is essential.

Any minute affects research productivity!
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Summary

Molecular tissue data are related to numerous

pre- and intrasurgical variables such as:

- Drugs before and during surgery
- Tumor area
- Tissue ischemia time

- Others

Goal of science-guided biobanking:

Biospecimen should reflect molecular reality of patients!
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Bridging the gap between preclinical models and patients




